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(57)Abstract 

PROBLEM TO BE SOLVED: To provide an image processor, an 
image processing method and an image processing program capable 
of preparing a target image from one particular image. 
SOLUTION: The images of a plurality of average faces 21, 22 and 23 * 
with different ages are prepared. An image of a particular individual ^ 
face 10 with a present age is prepared. An image of an exaggerated 
face 30 is prepared by extrapolating the image of the average face 
22 corresponding to the present age among the images of the 
plurality of average faces 21. 22 and 23 and the image of the 
particular individual face 10. An image of a target face 40 is 
prepared by interpolating the image of the exaggerated face 30 and 
the image of the average face 21 that is close to an age desired to 
be prepared among the images of the plurality of average faces 21, 
22 and 23. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] A storage means to memorize two or more average images with singularity lower than said predetermined 
image while memorizing a predetermined image as a specific image, A extrapolation means to create the high 
exaggeration image of singularity rather than said specific image by extrapolation with said specific image memorized 
by either and said storage means among said two or more average images memorized by said storage means. The 
image processing system characterized by having a interpolation means to create the target image by the 
interpolation of others, either, and said exaggeration image created by said extrapolation means among said two or 
more average images memorized by said storage means. 

[Claim 2] The image which said two or more average images are images of two or more average faces with which 
attributes differ, a specific image is an image of a specific individual's face, and said exaggeration image is an image 
of an exaggeration face, and is made into said purpose is an image processing system according to claim 1 
characterized by being the image of an individual face with which attributes differ to said specific individual's face. 
[Claim 3] Said attribute is an image processing system according to claim 2 characterized by being age, sex, a race, 
or a bodily shape. 

[Claim 4] The step which memorizes a predetermined image as a specific image, and the step which memorizes two 
or more average images with singularity lower than said predetermined image, The step which creates the high 
exaggeration image of singularity rather than said specific image by extrapolation with either and said said specific 
image memorized among said two or more of said average images memorized, The image-processing approach 
characterized by having the step which creates the target image by the interpolation of others, either, and said said 
created exaggeration image among said two or more of said average images memorized. 
[Claim 5] The processing which is the image-processing program in which computer reading is possible, and 
memorizes a predetermined image as a specific image. The processing which memorizes two or more average 
images with singularity lower than said predetermined image. The processing which creates the high exaggeration 
image of singularity rather than said specific image by extrapolation with either and said said specific image 
memorized among said two or more of said average images memorized. The image-processing program 
characterized by making said computer perform processing which creates the target image by the interpolation of 
others, either, and said said created exaggeration image among said two or more of said average images memorized. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image processing system, the image-processing approach, and 

image-processing program which perform synthetic processing of an image. 

[0002] 

[Description of the Prior Art] The image composition technique called morphing which generates a new image from 
the image of two sheets is known. In morphing, two or more focus which corresponds between one image and other 
one image is set up, and linear interpolation of between two images is carried out so that the correspondence 
relation of two or more focus may be held. Thereby, it becomes possible to create the new image mixed at a rate of 
arbitration, without blurring a different image of two sheets. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since the above-mentioned morphing is a interpolation 
technique between images, at least two images which become origin to the image to create are needed. For 
example, when it is going to create the face of several years ago, it is necessary to compound the image of a 
current face, and the image of the past face. Although preparing since the past face existed is possible, it cannot 
always prepare. 

[0004] Moreover, when it is going to predict the face of several years after, it is necessary to compound the image 
of a current face, and the image of the face of the future. However, since the face of the future does not exist, it is 
uncompoundable with the image of the present face. 

[0005] Therefore, it is difficult to create the image of the face of several years after [ several years ago / or ] in 
simple morphing. 

[0006] The purpose of this invention is offering the image processing system, the image-processing approach, and 

image-processing program which can create the image made into the purpose from one specific image. 

[0007] 

[The means for solving a technical problem and an effect of the invention] A storage means to memorize two or 
more average images with singularity lower than a predetermined image while the image processing system 
concerning the 1st invention memorizes a predetermined image as a specific image. A extrapolation means to create 
the high exaggeration image of singularity rather than a specific image by extrapolation with the specific image 
memorized by either and the storage means among two or more average images memorized by the storage means, It 
has a interpolation means to create the target image among two or more average images memorized by the storage 
means by the interpolation of others, either, and the exaggeration image created by the extrapolation means. 
[0008] In the image processing system concerning this invention, while a predetermined image is memorized by the 
storage means as a specific image, two or more average images with singularity lower than a predetermined image 
are memorized. The high exaggeration image of singularity is created by extrapolation with the specific image 
memorized by either and the storage means among two or more average images memorized by the storage means 
with a extrapolation means rather than a specific image. The target image is created by the interpolation of others, 
either, and the exaggeration image created by the extrapolation means with a interpolation means among two or 
more average images memorized by the storage means. 

[0009] Thus, the target image can be created using one specific image and two or more average images. 
[0010] In the configuration of the image processing system which the image processing system concerning the 2nd 
invention requires for the 1st invention, two or more average images are images of two or more average faces with 
which attributes differ, a specific image is an image of a specific individual's face, an exaggeration image is an image 
of an exaggeration face, and the target image is characterized by being the image of an individual face with which 
attributes differ to a specific individual's face. 

[0011] in this case, the image of two or more average faces with which attributes differ — the image of an 
exaggeration face is created by extrapolation with either and the image of a specific individual's face inside, and the 
image of the face of the individual from whom an attribute differs to a specific individual's face by the interpolation 
of other either of the images of two or more average faces and the image of an exaggeration face is created. 
[0012] In the configuration of the image processing system which the image processing system concerning the 3rd 
invention requires for the 2nd invention, it is characterized by an attribute being age. sex. a race, or a bodily shape. 
[0013] When an attribute is age. the image of an exaggeration face is created by extrapolation with either and a 
specific individual's face among the images of two or more average faces with which age differs, and the image of 
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the face of the individual from whom age differs to a specific individual's face by the interpolation of others, either, 
and the image of an exaggeration face among the images of two or more average faces with which age differs is 
created. When an attribute is sex, the image of an exaggeration face is created by extrapolation with one side and 
the image of a specific individual's face among the images of the average face of a male and a woman, and the image 
of the face of the individual from whom sex differs to a specific individual's face by the interpolation of another side 
and the image of an exaggeration face among the images of the average face of a male and a woman is created. 
When an attribute is a race, the image of an exaggeration face is created by extrapolation with either and the image 
of a specific individual's face among two or more average images with which races differ, and the image of the face 
of the individual from whom a race differs to the image of a specific individual's face by the interpolation of others, 
either, and the image of an exaggeration face among the images of two or more average faces with which races 
differ is created. When an attribute is a bodily shape, the image of an exaggeration face is created by extrapolation 
with either and the image of a specific individual's face among the images of two or more average faces with which 
bodily shape differs, and the image of the face of the individual from whom a bodily shape differs to a specific 
individual's face by the interpolation of others, either, and the image of an exaggeration face among the images of 
two or more average faces with which bodily shape differs is created. 

[0014] The step the image-processing approach concerning the 4th invention remembers a predetermined image to 
be as a specific image, The step which memorizes two or more average images with singularity lower than a 
predetermined image. The step which creates the high exaggeration image of singularity rather than a specific image 
by extrapolation with the specific image remembered to be either among two or more average images memorized. It 
has the step which creates the target image by the interpolation of others, either, and the created exaggeration 
image among two or more average images memorized. 

[0015] In the image-processing approach concerning this invention, while a predetermined image is memorized as a 
specific image, two or more average images with singularity lower than a specific image are memorized. The high 
exaggeration image of singularity is created by extrapolation with the specific image remembered to be either among 
two or more average images memorized rather than a specific image. And the target image is created by the 
interpolation of others, either, and the created exaggeration image among two or more average images memorized. 
[0016] Thus, the target image can be created using one specific image and two or more average images. 
[001 7] The processing which the image-processing program concerning the 5th invention is an image-processing 
program in which computer reading is possible, and memorizes a predetermined image as a specific image. The 
processing which memorizes two or more average images with singularity lower than a predetermined image, and the 
processing which creates the high exaggeration image of singularity rather than a specific image by extrapolation 
with the specific image remembered to be either among two or more average images memorized, A computer is 
made to perform processing which creates the target image by the interpolation of others, either, and the created 
exaggeration image among two or more average images memorized. 

[0018] According to the image-processing program concerning this invention, while a predetermined image is 
memorized as a specific image, two or more average images with singularity lower than a predetermined image are 
memorized. The high exaggeration image of singularity is created by extrapolation with the specific image 
remembered to be either among two or more average images memorized rather than a specific image. And the target 
image is created by the interpolation of others, either, and the created exaggeration image among two or more 
average images memorized. 

[0019] Thus, the target image can be created using one specific image and two or more average images. 
[0020] 

[Embodiment of the Invention] Drawing 1 is drawing for explaining the concept of the image-processing approach in 
the gestalt of 1 operation of this invention. 

[0021] Here, the example of the approach of creating the image of the face of other age of the individual from the 
image of the face of the individual of a certain age is shown. The two-dimensional space which sets an axis of 
abscissa as age and sets an axis of ordinate as singularity (the description of an individual face) is shown in drawing 
I. 

[0022] First, the image of two or more average faces (averaged) with which age differs is prepared. In the example of 
drawing 1 , the average face 22 of the woman of the average face (21 or his twenties) of the woman in her teens 
and the average face 23 of the woman in her 30's are arranged in accordance with the shaft of age. 
[0023] An average face can be created by mixing two or more images at same rate. Such an average face has the 
average description of two or more original faces. For example, the image of the average face 22 of the woman in 
her twenties can be created from the image of the face of two or more women in their twenties. Mentally, the 
original face can consider the image of an average face to be the image which visualized the description which it has 
in common. That is, the image of an average face is an image which eliminated the description of the individual who 
the image of two or more faces embodies the description which it has in common, and has separately. Therefore, 
the singularity of the average faces 21, 22, and 23 is low. 

[0024] Next, the image of the face of the individual of current age is prepared. The image of an individual face has 
singularity higher than the image of an average face. In the example of drjawingj , the image of the face 10 of the 
individual of the woman in her twenties is arranged in the upper part of the average face 22 of the woman in her 
twenties. 

[0025] Here, an exaggeration face is created by extrapolation with the image of an individual face, and the image of 
the average face which is equivalent to current age among the images of two or more average faces. Extrapolation 
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is called a caricature. About extrapolation, it mentions later. An exaggeration face (caricatured) is a face like the 
portrait which exaggerated the description of an individual face. In this case, an exaggeration face can be created by 
emphasizing the description of the face of the individual on the basis of an average face. In the example of drawing 
1 . the image of the exaggeration face 30 is created by extrapolation with the image of the average face 22 of the 
woman in her twenties, and the image of the individual face 10. 

[0026] Furthermore, the target face (it is hereafter called the purpose face (estimate).) is created by interpolation 
(morphing) with the image of the average face of the age near the age of the face which should be created among 
the image of an exaggeration face, and the image of two or more average faces. About interpolation, it mentions 
later. In the example of drawing 1 . the image of the purpose face 40 which expresses the face of the individual of 
his teens and a half to the face 10 of the individual in his twenties by the interpolation of the exaggeration face 30 
and the average face 21 of the woman in her teens can be created. This purpose face 40 is in the location which 
only age (axis of abscissa) moved, with the singularity of the image of the individual face 10 held. The image of such 
a purpose face 40 is called an aging image (♦*** image). 

[0027] Although the example of drawjngj explained the case where the purpose face was created by two or more 
women's average face, and a female individual's face, the purpose face can also be similarly created by two or more 
males' average face, and a male individual's face. 

[0028] Next, the approach of interpolation and extrapolation is explained, referring to drawing; 2 . drawing 3 , and 

drawing 4 . Drawing for drawing and drawing 3 which show an example of a setup of the focus [ in / in "drawing 2 / 

an image ] to explain the calculation approach of the location of the focus in interpolation and extrapolation, and 

^wjng_4 are drawings for explaining the calculation approach of the brightness in interpolation and extrapolation. 

[0029] In two images 100,200 shown in drawing 2 , two or more corresponding focus p1-p9 is set up. It asks for the 

location of each focus of the image after creation by performing interpolation or extrapolation about the coordinate 

of each focus P 1-p9 to which two images 100,200 correspond. Moreover, it asks for the brightness of each field of 

the image after creation by setting up the field surrounded by the three focus, respectively among each focus p1-p9 

to which two images 100,200 correspond, and performing interpolation or extrapolation about the brightness in each 
field. 

[0030] In drawing 3 . a degree type performs interpolation of the two focus a and b. and extrapolation 
C=A-P+B (1-P) 

Here, A is the coordinate of the focus from which the coordinate of Focus a and B are obtained by the coordinate 
of Focus b. and C is obtained by interpolation or extrapolation. Moreover, P is a rate. In the case of interpolation it 
is 0< P<1, and, in extrapolation, is P> 1 or P< 0. 

[0031] If the coordinate of Focus a is set to (xl, y1) and the coordinate of Focus b is set to (x2, y2), the coordinate 
(x3. y3) of Focus c will be searched for like a degree type by interpolation 
[0032] x3=x1andP+x2- (1-P) 
y3=y1andP+y2- (1-p) 
In this case, it is 0< P<1. 

[0033] For example, in the case of P= 0.2, the coordinate (x3, y3) of Focus c becomes like a degree type. 

[0034] The coordinate (x4, y4) of Focus d is searched for like a degree type by x3=x1. 0.2+x2, 0.8y3=y1 and 0.2+y2. 

0.8. and extrapolation. 

[0035] x4=x1andP+x2- (1-P) 

y4=y1andP+y2- (1-P) 

In this case, it is P> 1 or P< 0. 

[0036] For example, in the case of P=-0.5, the coordinate (x4, y4) of Focus d becomes like a degree type 
[0037] In x4=-x1. 0.5+x2, 1.5y4=-y1, 0.5+y2, and 1.5 drawing 4 , a degree type performs interpolation of the 
brightness of two fields r1 and r2, and extrapolation. 
[0038] F=D-P+E (1-P) 

Here, D is the brightness of the field where the brightness of a field r1 and E are obtained with the brightness of a 
field r2. and F is obtained by interpolation or extrapolation. Moreover. P is a rate. In the case of interpolation, it is 0< 
P<1, and, in extrapolation, is P> 1 or P< 0. 

[0039] the red of a field r1 — the brightness of green and blue — respectively — R1. G1. and B1 — carrying out — 

the red of a field r2 — if the brightness of green and blue is made into R2, G2. and B-2, respectively — 

interpolation — the red of a field r3 — it asks like [ green ] a degree type in the blue brightness R3, G3, and B3 

[0040] R3=R1 andP+R2- (1 -P) 

G3=G1andP+G2-(1-P) 

B3=B1andP+B2- (1-P) 

In this case, it is 0< P<1. 

[0041] For example, in the case of P= 0.2, the red of a field r3, green and the blue brightness R3. G3. and B3 
become like a degree type. 

[0042] The red. the brightness R4 and G4 of green and blue, and B4 of a field r4 are calculated like a degree type bv 

R3=R1, 0.2+R2. 0.8 G3=G1, 0.2+G2, 0.8B3=B1, 0.2+B-2, and 0.8 extrapolation 

[0043] R4=R1andP+R2- (1-P) 

G4=G1andP+G2- (1-P) 

B4=B1andP+B2- (1-P) 

In this case, it is P> 1 or P< 0. 
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[0044] For example, in the case of P=-0.5, the red. the brightness R4 and G4 of green and blue, and B4 of a field r4 
become like a degree type. 

[0045] The configuration of the image processing system for performing the image-processing approach of the 
gestalt this operation using R4=-R1 and 0.5+R2.1.5G4=-G1, 0.5+G2, 1.5 B4=-B1 and 0.5+B-2, 1.5, next drawing 5 is 
explained. Drawing 5 is the block diagram showing the configuration of the image processing system for enforcing 
the image-processing approach of the gestalt this operation. 

[0046] An image processing system 50 includes CPU (arithmetic and program control)501, ROM (read-only memory) 
502. RAM (random access memory)503, an input unit 504, a display 505, external storage 506, the record-medium 
driving gear 507. and an airline printer 508. 

[0047] An input device 504 consists of a keyboard, a mouse, a scanner, a digital camera, etc.. and it is used in order 
to input various commands, data, and an image. A system program is memorized by ROM502. The record-medium 
driving gear 507 consists of a CD-ROM drive, a floppy disk drive, etc., and write data to the record media 509, such 
as CD-ROM and a floppy disk. [ reading and ] The image-processing program is memorized by the record medium 
509. External storage 506 consists of a hard disk drive unit etc., and the image-processing program read from the 
record medium 509 through the record-medium driving gear 507 is memorized. CPU501 performs the image- 
processing program memorized by external storage 506 on RAM503. 

[0048] A display 505 consists of a liquid crystal display panel, CRT (cathode-ray tube), etc., and displays various 
images etc. An airline printer 508 prints various images etc. 

[0049] In addition, various record media, such as semiconductor memory, such as ROM, and a hard disk, can be 
used as a record medium 509 which records an image-processing program. Moreover, an image-processing program 
may be downloaded to external storage 506 through communication media, such as a communication line, and you 
may perform on RAM503. 

[0050] Drawing 6 is a flow chart which shows processing of the image-processing program performed in the image 
processing system of drawing 5 . 

[0051] First, CPU501 is memorized to external storage 506 by making into image data the image of two or more 
average faces inputted by the input device 504 (step SI). 

[0052] Moreover, CPU501 is memorized to external storage 506 by making into image data the image of an individual 
face inputted by the input device 504 (step S2). 

[0053] Next, CPU501 creates the image of an exaggeration face by extrapolation with the image of one average 
face, and the image of an individual face among the images of two or more average faces based on the image data 
memorized by external storage 506 (step S3). The image of this exaggeration face is memorized by external storage 
506. 

[0054] Furthermore, CPU501 creates the image of the face which he wears the purpose by the interpolation of the 
image of others and one average face, and the image of an exaggeration face among the images of two or more 
average faces based on the image data memorized by external storage 506 (step S4). The image of the face which 
he wears the created purpose is memorized by external storage 506 as image data. 

[0055] The image of the face which he wears the image of two or more average faces, the image of an individual 
face, the image of an exaggeration face, and the purpose can be printed with an airline printer 508 while being able 
to display it on a display 505 by the keyboard of an input device 504, or actuation of a mouse. 
[0056] Thus, it becomes possible by performing an image-processing program in an image processing system to 
create the image of the face which he wears the purpose using the image of one individual's face, and the image of 
two or more average faces. 

[0057] As mentioned above, since the image of a strange face can be created by the image processing system, the 
image-processing approach, and image-processing program of a gestalt of this operation, it can use for a criminal 
investigation etc. 

[0058] With the gestalt of this operation, external storage 506 is equivalent to a storage means, and CPU501 is 
equivalent to a extrapolation means and a interpolation means. 

[0059] Although the gestalt of the above-mentioned implementation explained the case where the attribute of an 
average face was age, an attribute may not be limited to this but may be other attributes, such as sex, a race, and a 
bodily shape. 

[0060] When an attribute is sex. the image of an exaggeration face can be created by extrapolation with one side 
and the image of a specific individual's face among the images of the average face of a male and a woman, and the 
image of the face of the individual from whom sex differs to a specific individual's face by the interpolation of 
another side and the image of an exaggeration face among the images of the average face of a male and a woman 
can be created. 

[0061] Moreover, when an attribute is a race, the image of an exaggeration face can be created by extrapolation 
with either and the image of a specific individual's face among the images of two or more average faces with which 
races differ, and the image of the face of the individual from whom a race differs to the image of a specific 
individual's face by the interpolation of others, either, and the image of an exaggeration face among the images of 
two or more average faces with which races differ can be created. 

[0062] Furthermore, when an attribute is a bodily shape, the image of an exaggeration face can be created by 
extrapolation with either and the image of a specific individual's face among the images of two or more average 
faces with which bodily shape differs, and the image of the face of the individual from whom a bodily shape differs to 
a specific individual's face by the interpolation of others, either, and the image of an exaggeration face among the 
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images of two or more average faces with which bodily shape differs can be created. 

[0063] Moreover, although the gestalt of the above-mentioned implementation explained the case where two or 
more average images were two or more average faces, a specific image was an image of a specific individual's face, 
and an exaggeration image was an image of an exaggeration face, this invention is not limited to these. For example, 
two or more average images may be images of two or more animals, a specific image may be an image of a specific 
animal, and you may be the image of an animal with which the exaggeration image was exaggerated. 
[0064] 

[Example] Here, the image of an individual face with which age differs to the image of an individual face using the 
image of two or more female average faces with which age differs, and the image of one individual's face was 
created. 

[0065] For drawing 7 , the image of the kindergarteners girl's average face and drawing 8 are [ the image of the 
average face of the woman in her 30 s and drawing 10 of the image of the average face of the woman in her 
twenties and drawing 9 ] the images of the average face of the woman in her 40's. Moreover, drawing 1 1 is the 
image of a specific individual's face. 

[0066] The image of the exaggeration face of drawing 12 was created by extrapolation with the image of the face of 
the specific individual of drawing 1 1 , and the image of the average face of the woman in her 30*s of drawing 9 . And 
the image of the drawing 13's schoolchild's individual's face was created by the interpolation of the image of the 
exaggeration face of drawing 12 , and the image the drawing 7's kindergartener's girl's average face. Moreover, the 
image of the face of the individual of his twenties and a half of drawing 14 was created by the interpolation of the 
image of the exaggeration face of drawing 1212 , and the image of the average face of the woman in her twenties of 
drawing 8 . Moreover, the image of the face of the individual in the 30th generation second half of drawing 15 was 
created by the interpolation of the image of the exaggeration face of drawing 1 2 , and the image of the average face 
of the woman in her 40's of drawing 10 . 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing for explaining the concept of the image-processing approach in the gestalt of 1 operation 
of this invention. 

[Drawing 2] It is drawing showing an example of a setup of the focus in an image. 

[Drawing 3] It is drawing for explaining the calculation approach of the location of the focus in interpolation and 
extrapolation. 

[Drawing 4] It is drawing for explaining the calculation approach of the brightness in interpolation and extrapolation. 
[Drawing jj]. It is the block diagram showing the configuration of the image processing system for enforcing the 
image-processing approach of the gestalt operation. 

[Drawing 6 ] It is the flow chart which shows processing of the image-processing program performed in the image 
processing system of drawing 5 . 

[Drawing 7] It is drawing showing the image of the kindergartener's girl's average face. 

. Drawing 8] It is drawing showing the image of the average face of the woman in her twenties. 

.Drawing 9] It is drawing showing the image of the average face of the woman in her 30's. 

[Drawing 10] It is drawing showing the image of the average face of the woman in her 40's. 

[Prawing.ll], It is drawing showing the image of a specific individual's face. 

[Drawing 12] It is drawing showing the image of an exaggeration face. 

[Drawing 1 3] It is drawing showing the image of the schoolchild's individual's face. 

[Drawmg._14] It is drawing showing the image of the face of the individual of his twenties and a half. 

[Drawing 1 5] It is drawing showing the image of the face of the individual in the second half of the 30th generation. 

[Description of Notations] 

10 Individual Face 

21 Average Face of Woman in Her Teens 

22 Average Face of Woman in Her Twenties 

23 Average Face of Woman in Her 30*s 
30 Exaggeration Face 

40 The Purpose Face 

50 Image Processing System 

501 CPU 

502 ROM 

503 RAM 

504 Input Unit 

505 Display 

506 External Storage 

507 Record-Medium Driving Gear 

508 Airline Printer 

509 Record Medium 
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[Drawing 1] 
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[Drawing 10] 
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[Drawing 1 21 
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[Drawing 14] 
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Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

QTfaded TEXT OR DRAWING 

(STbLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 



111 REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER:' 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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